1. Introduction {#sec0005}
===============

Myiasis is a parasitic infestation of live vertebrate animals by dipterous larvae, which usually occurs due to poor hygiene in bloody wounds, especially in tropical and subtropical countries \[[@bib0005],[@bib0010]\]. Its development is related to poor oral hygiene, alcoholism, senility, or suppurative lesions \[[@bib0015]\], affecting significantly abandoned elderly people \[[@bib0020],[@bib0025]\].

Myiasis can be primary when caused by larvae that feed on living tissue (biophages) and secondary when caused by larvae that feed on dead tissue (scavengers) \[[@bib0010],[@bib0030]\]. Myiasis can infest different parts of the body such as the skin and urogenital, ophthalmic, nasopharyngeal, intestinal, and oral cavities \[[@bib0020]\]. Myiasis can also be associated with carcinomas \[[@bib0005],[@bib0010],[@bib0020], [@bib0025], [@bib0030], [@bib0035], [@bib0040], [@bib0045], [@bib0050], [@bib0055], [@bib0060]\].

Squamous cell carcinoma is the most common malignant neoplasia of the head and neck \[[@bib0065]\]. Its treatment is managed by a combination of surgery, radiotherapy, and chemotherapy, depending on the place, stage and, TNM classification \[[@bib0070],[@bib0075]\]. Quality of life is a major concern in the management of patients with squamous cell carcinoma and it involves a psychological approach. Physical findings such as stench, pain, and oozing may result in severe psychological symptoms, worsening the wounds \[[@bib0035]\].

Some cases of oral myiasis associated with squamous cell carcinoma have been reported \[[@bib0005],[@bib0010],[@bib0020], [@bib0025], [@bib0030], [@bib0035], [@bib0040], [@bib0045], [@bib0050], [@bib0055], [@bib0060]\]. The condition presents symptoms such as pain, drainage, odor, edema, bleeding, and psychosocial problems that need evaluation and treatment. The presence of larvae in the wound leads to extreme distress for patients \[[@bib0040]\] as it may remind the decomposition of the body \[[@bib0005]\].

This study aimed to report a case of myiasis associated with oral squamous cell carcinoma (OSCC) in a 60-year-old Brazilian man, as well as to discuss the adequate diagnosis and treatment for the lesion in question. This study was reported following the SCARE criteria \[[@bib0080]\].

2. Presentation of case {#sec0010}
=======================

Male patient, 60 years old, black, homeless, smoker, and alcoholic, sought hospital care at the Clinics Hospital, complaining of severe pain in the right middle third of the face. The clinical examination revealed diffuse and rigid edema and lymphadenopathy. There was trismus, purulent drainage, and extensive lesion in the alveolar region extending to the oropharynx, with a moriform vegetating aspect and ulcerated areas. The patient was referred to biopsy under general anesthesia and the histopathological report was "squamous cell carcinoma, grade III of the World Health Organization", with an unfavorable prognosis \[[Fig. 1](#fig0005){ref-type="fig"}\]. Subsequently, palliative antineoplastic treatment began, as the lesion was very extensive. However, the patient did not adhere to the treatment and evaded the hospital.Fig. 1A) The histological section shows a malignant neoplasm of epithelial origin consisting of cells arranged in islands invading the adjacent connective tissue. The stroma of dense connective tissue is permeated by an intense predominantly chronic inflammatory infiltrate (hematoxylin-eosin, 400×); B) The histological section shows malignant cells with cellular/nuclear pleomorphism and hyperchromatism, alteration of the nucleus/cytoplasm ratio, and atypical mitoses (hematoxylin-eosin, 1000×); C) Computed tomography showing extensive facial lesion, communicating with the oral cavity.Fig. 1

After two months, the patient returned and palliative chemotherapy restarted with 2500 mg of Fauldfluor +50 mg of Cisplatin, with 21-day cycles. However, patient evasion was recorded again. Three months after the beginning of chemotherapy, the patient returned complaining of severe pain in the middle third of the face and dysphagia. He verbalized with difficulty, had edema, erythema, and extensive lesion comprising the middle and lower third region of the right side of the face, with necrotic and elevated edges, loss of skin substance, communication with the oral cavity, and approximately 150 larvae in extraoral region \[[Fig. 2](#fig0010){ref-type="fig"}\].Fig. 2Extensive facial lesion with presence of multiple larvae.Fig. 2

Oroscopy revealed an ulcerated vegetating tumor locally infiltrated advancing in the oral cavity with extension to the oropharynx, tonsillar, and soft palate, with jaw invasion and extraoral extension in the right jugal region with cutaneous involvement (T4), and levels I and II cervical lymph node enlargement of up to 2 cm in diameter (N2). The complete surgical removal was not possible so palliative cancer treatment was indicated. The tomography of the cervical region suggested lesion in the oral cavity with complete erosion of the mandibular body and extension to the submandibular region, extending to the tonsillar pillar and right vallecula, measuring about 7.2 × 7.7 × 7.6 cm and lymph node enlargement in the Ib, II and III chains on the right side, measuring up to 2.0 × 1.6 cm.

Treatment was performed with the oral administration of 6 mg of Ivermectin for three days. The larvae were removed at three stages: superficial skin larvae were removed in the emergency department, the other 17 larvae located in deeper regions were removed in the operating room, and eight larvae were removed at the hospital bed. After complete removal \[[Fig. 3](#fig0015){ref-type="fig"}\], the patient started palliative chemotherapy and he was referred to radiotherapy \[[Fig. 4](#fig0020){ref-type="fig"}\] and follow-up with a social worker and a psychology team. After four months, the patient died \[[Fig. 5](#fig0025){ref-type="fig"}\].Fig. 3Clinical appearance after complete larvae removal.Fig. 3Fig. 4Appearance during antineoplastic treatment.Fig. 4Fig. 5In palliative care, two weeks before death.Fig. 5

3. Discussion {#sec0015}
=============

The increase of the elderly population is accompanied by a higher incidence of diseases \[[@bib0085]\]. The oral health of the elderly is often neglected due to the lack of preventive care. Most elderly people tend to dismiss oral health services because they believe they no longer need or deserve this type of care, which aggravates their health condition and self-perception \[[@bib0090]\].

The association between low socioeconomic conditions and head and neck cancer is also described. Patients with larvae-infested oral malignancy are often negligent with advanced cases of oral squamous cell carcinoma (OSCC), poor socioeconomic status, and poor oral hygiene \[[@bib0005]\]. The profile (homeless) of the patient described in this study includes him directly in the risk group for the development of such disease, considering that unhealthy conditions, advanced age, medical comorbidities, poor access to health services, and lack of knowledge are predisposing factors to myiasis \[[@bib0005]\].

Extensive oral myiasis infestation associated with OSCC is reported in the literature, but there are few expressive articles \[[@bib0005],[@bib0010],[@bib0020],[@bib0025],[@bib0040], [@bib0045], [@bib0050], [@bib0055], [@bib0060]\], which are restricted to isolated cases or case series studies. Thus, it may be said that the frequency of the association between myiasis and OSCC is small or underreported.

A recent systematic review \[[@bib0030]\] performed a literature search on PubMed, Medline, and Cochrane databases on November 1, 2018 for all the articles focusing on oral myiasis in patients with OSCC. According to the authors, nine cases of oral myiasis in association with OSCC have been reported to date. Out of these nine cases, five have been reported from India and four from Brazil. Girardi and Scrofernecker \[[@bib0005]\] described a case of a Brazilian patient from upstate Rio Grande do Sul, with OSCC associated with myiasis. These results are consistent with the statement by Pessoa and Galvão \[[@bib0045]\], that myiasis is mainly found in tropical countries, agreeing with the characteristics of the patient described in the present study, considering he was a Brazilian man from upstate Rio Grande do Sul \[[Table 1](#tbl0005){ref-type="table"}\].Table 1Clinical and epidemiological characteristics of some relevant cases reported that showed association between myiasis and OSCC.Table 1StudyCountry of originNumber of casesSexLocation of the tumorAge (absolute/average)TreatmentFollow-upCarvalho et al. \[[@bib0050]\]Brazil01MBuccal mucosa80Larvae removal and debridement of necrotic tissuesDeath due to complications of the larval infestation after 3 monthsGabriel et al. \[[@bib0055]\]Brazil01FLower jaw72Larvae removal and debridement of necrotic tissuesPatient was referred to cancer hospital and did not return for follow-upPessoa and Galvão \[[@bib0045]\]Brazil01MLower jaw44Larvae removal and cleaning with 0.12 % chlorhexidineDeath by cancer progression after 2 monthsDharshiyani et al. \[[@bib0060]\]India01MLower jaw75Larvae removal and systemic antibiotics + oral IvermectinPatient referred to cancer hospital and did not return for follow-upBiradar et al. \[[@bib0020]\]India02MOral mucosa525Larvae removal and systemic antibiotics (amoxicillin/ clavulanic acid/ metronidazole)Patients did not return for further treatment and follow-upGirardi and Scrofernecker \[[@bib0005]\]Brazil01MUpper jaw67Larvae removal and oral IvermectinDeath by cancer progression after 1 year

Myiasis presents several therapeutic options. The simplest one is the mechanical removal of larvae under local anesthesia or surgical debridement. The literature also quite successfully reports the use of Ivermectin, a broad-spectrum semi-synthetic macrolide antibiotic \[[@bib0040]\]. It activates the release of γ-aminobutyric acid, which induces larval death and spontaneous elimination \[[@bib0020],[@bib0095]\]. In this study, Ivermectin administered for three days associated with the surgical removal of larvae was effective in the treatment of myiasis.

One of the great challenges of the multi-professional team working in the care of cancer patients is to obtain patient adherence to treatment. The importance of promoting strategies to establish bonds that provide space for educational and psychosocial intervention is emphasized so that patients develop the necessary motivation \[[@bib0100]\]. In the case reported, it is clear the patient\'s refusal for the treatment was attributed to factors such as misinformation and fear. The Public Health System of Brazil (*Sistema Único de Saúde*, SUS) offered full access to cancer treatment and yet the patient evaded the hospital on two occasions.

4. Conclusion {#sec0020}
=============

Professionals should encourage the maintenance of good hygiene to their patients. The need to establish a multi-professional team is essential, considering myiasis in humans occurs in individuals with an unbalanced self-care. The surgical treatment associated with the administration of Ivermectin was effective in curing myiasis, although the patient\'s non-adherence to cancer treatment anticipated his death.
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